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PART 3 – GULF OF MEXICO

EST UA R I E S O F T H E GU L F O F ME X I C O

The Gulf of Mexico region is defined here as the
Gulf coasts of Texas, Louisiana, Mississipp i ,
Alabama and Florida, excluding the Everg l a d e s ,
the Florida Keys, and Florida Bay, which are
included in the Southeast Atlantic Regional
S u m m a ry. 

This re g i o n :
❖ C o n tains the gre a test amount of coasta l

wetlands of any region (NOA A, 1990).

❖ D rains an area app ro x i m a tely 1.6 million
s q u a re miles wide, which is equivalent to
about 60 percent of the land area of the
c o n t i n e n tal U.S. (Beck et al., 2000).

❖ Accounts for more than 96,000 square miles
of estuarine drainage along the Gulf Coast
( N OAA 1990).

These estuaries supp o rt more than half the
nation’s wetlands, as well as communities such
as Corpus Christi, Houston, New Orleans,
Mobile and Tampa (NOA A, 1990).

SU M M A RY

In terms of population, the Gulf Coast is one of the fastest gro w-

ing regions in the country. This region also supports one of the

most productive fisheries in the world. Several excellent pro-

grams and plans have been developed for restoration of the Gulf

Coast. The Gulf of Mexico Program provides an example of the

e ffective use of partnerships in restoration eff o rts. This program is the

result of a partnership of 18 federal agencies, state agencies from the

five Gulf states, and diverse public and private organizations. The

Coast 2050 plan is a strategic plan for the survival of Louisiana’s coast

and coastal communities and promotes restoration and protection on

a coast-wide basis. The plan involves federal, state and local entities

as well as landowners, environmentalists and scientists. This plan

builds on previous restoration planning eff o rts including the

Louisiana Coastal Wetlands Restoration Plan and the Coastal We t-

lands Conservation and Restoration Plan. Information needs for the

Gulf pertain to gaining a more complete understanding of habitat

functions and links between habitats. Nonstructural or “soft” shore l i n e

stabilization is being successfully used in restoration pro j e c t s

t h roughout the Gulf Coast to battle subsidence and erosion. These

methods include coastal dune revegetation or beach nourishment,

b rush fences and breakwaters, rebuilding of coastal ridges,

marsh terracing, dredged material use, and large scale

f reshwater and sediment diversion. 
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A N S to Restore Coastal and Estuarine Habitat

Estuaries and their associated habitats are highly pro d u c t i v e
and contribute significantly to the ecology of the Gulf of Mex-
ico region. Marshes, mangroves, and seagrass beds pro v i d e
food and shelter to resident and transient species and function
as vital nursery habitats. Gulf Coastal wetlands and barr i e r
islands provide habitat for waterfowl, neotropical migrant

b i rds, shore birds, wading birds, and raptors, as well as
a variety of reptiles and mammals. The estuaries of the
Gulf Coast also are home to a diversity of pro t e c t e d
species, including Kemp’s ridley sea turtles, piping
p l o v e r, brown pelican, West Indian manatee, diamond-
back terrapin, Texas pipefish and bald eagle.

Habitat-Dependent Activities
Gulf Coast estuaries are centers of residential, re c re-
ational, commercial, agricultural and industrial activity.
Indeed, estuaries have historically been pre f e rred as
centers of human settlement because of the abundance
of fish and shellfish, proximity to freshwater and the
ocean, and access to inland areas. To d a y, the estuaries
of the Gulf Coast support cities such as Corpus Christi
and Houston, Texas; New Orleans, La.; Mobile, Ala.;
and Tampa, Fla. The Gulf Coast has one of the fastest

g rowing populations in the country. In 1990 it was estimated
that the population of the Gulf region would increase appro x i-
mately 26 percent by 2010 (NOAA, 1990). Tourism in the
Gulf states is valued at $20 billion each year, as beachgoers,
boaters, anglers, bird watchers and hunters participate in
diverse habitat-dependent activities (USEPA, 1999).

The Gulf Coast supports one of the most productive fishery
a reas in the world (NOAA, 1990). Commercial finfish and
shellfish landings rank first in the nation in both quantity and
value, contributing approximately 69 percent of the U.S.
shrimp harvest and 57 percent of U.S. oyster pro d u c t i o n
( U S E PA, 1999). Commercial and re c reational fisheries, which
play such a large role in Gulf economies, rely on the health of
estuarine habitats. Approximately 95 percent of Gulf Coast
landings depend on estuaries during some stage of their life
cycle (USEPA, 1999), and studies have demonstrated a quanti-
tative link between wetlands loss and fisheries pro d u c t i o n
( Tu rner and Boesch, 1988; Tu rn e r, 1977).

In addition to re c reational uses and commercial fishing, the
economies of the Gulf Coast are linked to estuaries in a num-
ber of other ways. Estuarine habitats serve as buffers for human
communities by improving water quality, protecting shore l i n e s
f rom erosion, and reducing the effects of flooding. The ship-
ping access provided by estuaries of the Gulf supports a gre a t
deal of maritime commerce. In terms of total tonnage, seven of

IN T RO D U C T I O N TO T H E GU L F O F ME X I C O

Description

For this discussion, the Gulf of Mexico region is defined as the
Gulf coasts of Texas, Louisiana, Mississippi, Alabama and Flori-
da, excluding the Everglades, the Florida Keys and Florida Bay. 

The 31 estuarine systems within the Gulf of Mexico re g i o n
cover approximately 12,000 square miles—accounting for
m o re water surface area than any other region of the United
States (NOAA, 1990). The drainage basin for the Gulf of Mex-
ico, which includes the area drained by the Mississippi River, is
a p p roximately 1.6 million square miles or 60 percent of the
land area of the continental United States (Beck et al., 2000). 

Key Habitats and Species
The physical and hydrological conditions within Gulf estuaries
a re ideal for the formation and growth of wetlands. In fact, the
Gulf region contains approximately five million acres of emer-
gent salt marsh and mangrove vegetation, accounting for more
than half of the nationwide total (USEPA, 1999). Gulf Coast
estuaries also support oyster reefs, submerged aquatic vegeta-
tion, tidal flats, open water habitat, barrier islands, swamps,
bogs, prairies and forests. 

All estuarine habitats within the Gulf of Mexico are designated
as essential fish habitat for species managed by the Gulf of
Mexico Fishery Management Council, including shrimp, re d
d rum, reef fish, mackerel, stone crab, spiny lobster and coral.
The Council defines estuarine habitat as all waters and sub-
strates within estuarine boundaries, including subtidal vegeta-
tion. Estuarine boundaries are set landward at the limit of per-
manent freshwater bottom, and seaward at the coastal barr i e r
islands or other lines of demarcation (NOAA, 1998). 

                                

                                

                                

                                 

Figure 1: Gulf of Mexico Region and Subregions 
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the 10 busiest ports in the United States are in the Gulf re g i o n
( U S E PA, 1999). Of the ships using these ports, appro x i m a t e l y
98 percent use the Gulf Intracoastal Wa t e rway (USEPA, 1999).
Oil, gas and chemical production and development are pre v a-
lent along the Gulf Coast. Approximately 31 percent of the
land in the Gulf region is used for agriculture. Silviculture and
a q u a c u l t u re also are significant activities in this region (USEPA ,
1 9 9 9 ) .

These diverse activities affect both the stru c t u re and function
of the estuarine re s o u rces on which they depend. Estuaries
have been described as the most anthropogenically degraded
habitat type on earth (Edgar et al., 1999). Throughout the Gulf
region, estuaries have been altered by many of the factors that
a ffect estuaries worldwide. As Gulf Coast populations incre a s e ,
the demand for, and impacts on, estuarine re s o u rces can be
expected to increase as well. 

Habitat Status and Trends
T h roughout the Gulf region, estuaries and their associated
habitats have been altered due to discharge of industrial pollu-
tants and urban waste; alteration of freshwater inflows; dre d g-
ing of ship channels and oil and gas canals; filling of wetlands;
a rmoring of shorelines; introduction of exotic species; defor-
estation; application of fertilizers and pesticides; and severing
of migratory pathways.

E ff o rts have been made to assess the current extent of various
estuarine habitats and the need for restoration. A 1990 study
conducted by the National Oceanic and Atmospheric Adminis-
tration (NOAA) examined the extent and distribution of
marshes (fresh, brackish and salt), estuary scru b - s h rub (man-
g roves) and freshwater forested scru b - s h rub wetlands thro u g h
the use of photos and U.S. Fish and Wildlife Service (USFWS)
National Wetland Inventory maps from 1972 and 1984. The
total acreage was re p o rted at approximately 3.3 million acre s .
National trends, however, suggest that wetland coverage has
continued to decline since those photos and maps were pro-
duced (Freyer et al., 1983). No current studies summarize
coastal wetland loss rates for the Gulf as a whole. Inform a t i o n
is available from key Gulf Coast estuaries, however, and is dis-
cussed for each of the Gulf subre g i o n s .

Seagrasses have declined markedly since the 1950s, with most
estuaries losing between 20 percent to 100 percent of their sea-
grass habitat (Handley, 1995). This is mostly the result of
water quality degradation from increasing human impacts
(Neckles, 1993). Six species of seagrass occur in the Gulf
region, accounting for a total of approximately 2.5 million
a c res (Duke and Kruczynski, 1992).

Water quality within Gulf estuaries is a key issue. More than
half of the oyster- p roducing areas in the region are closed,
either permanently or conditionally. There also have been sig-
nificant changes in both the quantity and timing of fre s h w a t e r
entering the estuaries.

Regional Planning Efforts
The regional nature of the issues faced by Gulf estuaries, cou-
pled with the importance of the re s o u rces to the nation, has
made the restoration of Gulf habitats a key objective noted in
federal and regional plans reviewed. Regional eff o rts include
the Gulf of Mexico Program, The Nature Conserv a n c y ’s Ecore-
gional Plan for the Northern Gulf of Mexico, and the Essential Fish
Habitat Amendments p re p a red by the Gulf of Mexico Fishery
Management Council.

The Gulf of Mexico Program is a partnership of 18 federal
agencies, state agencies from the five Gulf states, and diverse
public and private organizations. The program implements
re s e a rch, demonstration projects, restoration activities and
public information activities that focus on restoring seagrass
and wetland habitat, enhancing water quality, controlling inva-
sive species, monitoring habitats and educating the public. In
the five Gulf states, 12 priority coastal areas have been identi-
fied: Corpus Christi Bay, Galveston Bay, Barataria-Te rre b o n n e ,
Lake Ponchartrain, Mississippi Sound, Mississippi’s coastal
basins, Mobile Bay, Pensacola Bay, Suwanee River, Tampa Bay,
Sarasota Bay and Charlotte Harbor.

The Nature Conserv a n c y ’s Ecoregional Plan for the Northern Gulf
of Mexico identifies a collection of sites that, if conserved, man-
aged or re s t o red, could re p resent the biodiversity of the re g i o n ,
including its nearshore waters. The ecoregional planning
p rocess used a re s e rve selection algorithm, expert interv i e w s
and a workshop to select a set of priority sites. Habitats targ e t-
ed included seagrasses, oyster reefs, sponge and soft coral, salt
marshes, tidal fresh marshes and tidal flats. Sites are considere d
on a landscape scale, with entire bays and estuaries included in
the plan (Beck et al., 2000).

The Essential Fish Habitat Amendments p re p a red by the Gulf of
Mexico Fishery Management Council identify and describe
Gulf habitats that are “re q u i red to support a sustainable fishery
and the managed species’ contribution to a healthy ecosystem”
(NOAA, 1998). The document provides information for the
identification and description of essential fish habitat for 26
re p resentative species under federal management in the Gulf of
Mexico. It also considers threats to essential fish habitat, iden-
tifies options for the conservation and enhancement of essen-
tial fish habitat and needed re s e a rch to better identify and
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describe essential fish habitat. 

Gulf of Mexico Subregions
Although Gulf estuaries share many similar geographical fea-
t u res, habitat types, and habitat-dependent activities, the
region has ecological diff e rences. The Gulf of Mexico encom-
passes portions of both the Louisianan Province (Rio Grande,
Texas, to Anclote Key, Fla.) and the West Indian Pro v i n c e
(west coast of Florida from Tampa Bay to the Keys) and is
g reatly influenced by the Mississippi River. Gulf estuaries also
v a ry geomorphologically, from complex networks of deltaic
channels to shallow, bar-built systems. On the basis of these
ecological and geographical distinctions, the region has been
divided into four subregions. 

The western, central and eastern Gulf subregions have been
adopted based on The Nature Conserv a n c y ’s ecoregional plan
for the nort h e rn Gulf of Mexico (Beck et al., 2000). A southern
s u b region also has been added. For the purposes of this discus-
sion, the Everglades, the Florida Keys and Florida Bay are
excluded from the Gulf analysis and are discussed as part of the
Southeast Atlantic regional analysis.

The following sections summarize the habitat issues and high-
light certain restoration planning eff o rts for each of the four
Gulf of Mexico subregions. Detailed information and addition-
al plans are available through the National Strategy Restoration
Plan Database (http://re s t o r a t i o n . n o s . n o a a . g o v ) .

WE ST E R N GU L F O F ME X I C O SU B R E G I O N

Description
Extending from the southernmost coast of Texas to just south
of Galveston Bay, the western subregion is characterized by
low levels of freshwater inflow, sandy sediments, clear water
and extensive growth of seagrasses. Estuaries in this subre g i o n
also support salt marshes, tidal flats, oyster reef, serpulid worm
reefs, freshwater marshes, open bay, barrier islands and riparian
w o o d l a n d s .

Habitat Issues

Status and Trends
Within the subregion, direct loss of habitat has been attributed
to erosion, damage by invasive species and other anthro-
pogenic factors such as dredging and filling, hydrologic alter-
ation and shoreline modification. Habitat also is being degrad-
ed as factors such as water and sediment quality affect the
function of estuarine systems. For example, in the Coastal

Bend, freshwater inflow has decreased by approximately 19
p e rcent since 1940 (Coastal Bend Bays and Estuaries Pro g r a m ,
1998). 

Threats
Degraded water and sediment quality as a result of point and
nonpoint source pollution, and alteration of freshwater inflow
have been identified as major concerns for the subre g i o n .
T h e re also is concern that continued growth and changing
land use within the subregion will have additional adverse
e ffects, including fragmentation of habitat. Other threats to
f i s h e ry species include increased fishing pre s s u re, trawling and
by-catch, and entrainment of organisms by industrial cooling
s y s t e m s .

Restoration Plans

Texas Coastal Management Plan (TCMP)
This plan was designed to meet the re q u i rements for part i c i p a-
tion in the federal Coastal Zone Management Program and has
been approved by NOAA. The TCMP coordinates state, local
and federal programs for the management of Texas coastal
re s o u rces. The plan is administered by the Coastal Coord i n a-
tion Council, which is charged with adopting uniform goals
and policies to guide decision-making by all entities that re g u-
late or manage natural re s o u rce use within the coastal area of
Texas. Current areas of high priority are protecting wetlands,
i m p roving shoreline access, and addressing impacts of non-
point sources of pollution. 

To address priority issues, the Coastal Coordination Council
oversees a TCMP grants program and a small business and
individual permitting assistance program. Also under the
T C M P, the Texas General Land Office leases coastal lands to
the Texas Parks and Wildlife Department to manage as pre-
s e rves. This Coastal Pre s e rve program is designed to pro t e c t
unique coastal areas and fragile biological communities. Two of
the four currently designated pre s e rves are in the western Gulf
s u b region: Welder Flats in San Antonio Bay and South Bay in
the lower Laguna Madre. 

Coastal Bend Bays Plan
The Coastal Bend Bays Estuary Program is implementing the
Coastal Bend Bays Plan for the Aransas, Corpus Christi and
upper Laguna Madre estuaries. The document outlines action
plans for human uses, maritime commerce and dredging, habi-
tat and living re s o u rces, water and sediment quality, fre s h w a t e r
re s o u rces and public education and outreach. Priority issues for
the study area include freshwater inflow, condition of living
re s o u rces, public health, loss of wetlands and other estuarine



habitats, degradation of water quality, altered circulation and
d e b r i s .

Seagrass Conservation Plan for Texas
The Seagrass Conservation Plan for Texas is a cooperative
e ff o rt of the Texas Parks and Wildlife Department, Texas Gen-
eral Land Office, Texas Natural Resource Conservation Com-
mission, Galveston Bay Estuary Program, and Coastal Bend
Bays Estuary Program. The document addresses the assessment,
restoration and management of seagrasses in Texas waters. 

The Clean Rivers Program
The Clean Rivers Program is administered by the Texas Natur-
al Resource Conservation Commission, which works with river
authorities and other stakeholders to address issues related to
monitoring and assessment of water quality. The Texas General
Land Office and the Texas Parks and Wildlife Depart m e n t
cooperate on the State-owned Wetlands Conservation Plan.
The Texas Parks and Wildlife Department also implements the
Texas Wetlands Plan.

Mission/Aransas Watershed Conservation Plan
The Texas General Land Office, in cooperation with EPA, has
developed the Mission/Aransas Watershed Conservation Plan,
which outlines habitat assessment, enhancement and education
goals for portions of Aransas, Refugio and San Patricio coun-
ties. This local wetlands plan was designed as a model for other
coastal communities interested in bringing stakeholders togeth-
er to evaluate wetland issues and to develop a plan for conserv-
ing wetlands while allowing for economic growth. 

Plan Elements

Goals
Restoration goals outlined in these documents focus on
i n c reasing and pre s e rving the quality and diversity of habitats
and living re s o u rces within the estuaries, enhancing water qual-
i t y, and reducing debris. Reductions of point and nonpoint
s o u rces of pollution, creation of seagrass and marsh habitat,
and maintenance of freshwater inflow have been identified as
top priorities.

Methods
Several methods have been applied or recommended for
achieving the subre g i o n ’s restoration goals. Among these are
c reation of wetlands through the beneficial use of dre d g e d
material or by ponding, and enhancement of habitat and water
quality via promotion of best management practices, part i c i p a-
tion in landowner initiatives, and development of a compre-
hensive regional water management plan.

Elements of Success
Common principles of successful estuarine restoration are
a p p a rent in the planning eff o rts for the western Gulf. Plans
emphasize the need for cooperation of diverse entities, plan-
ning and restoration on an ecosystem level, and a high degre e
of public education and involvement in both the planning and
implementation phases. 

Information Needs
The understanding of habitat functions and the understanding
of total loadings and transport pathways, as well as their bio-
logical effects, were identified as areas in need of furt h e r
re s e a rch. Long-term monitoring was suggested as an import a n t
tool for gathering this inform a t i o n .

CE N T R A L GU L F O F ME X I C O SU B R E G I O N

Description
The central subregion includes Galveston Bay and spans the
coasts of Louisiana, Mississippi and Alabama. The subregion is
characterized by high, and sometimes variable, levels of fre s h-
water inflow and by high levels of sediment input. The nutri-
ent-rich waters and muddy sediments support extensive marsh
and oyster reef habitat. Other key habitats within the subre-
gion are freshwater marsh, oyster reef, seagrass, swamp, tidal
flats, open bay, barrier islands, nesting islands, bayous, pitcher
plant bogs, dune swales, forested wetlands, coastal prairie and
long-leaf pine savannah.

Habitat Issues

Status and Trends
The marsh-dominated estuaries of the central Gulf have experi-
enced tremendous habitat losses in recent decades. In
Louisiana, more than 960,000 acres of marsh have been lost
since 1930. Curre n t l y, an area of marsh the size of a football
field is disappearing every 30 minutes (LCWCRT, 1998). In
Galveston Bay, more than 30,000 acres of marsh and appro x i-
mately 90 percent of the seagrass beds have been lost since the
1950s (Galveston Bay NEP, 1994). Alabama’s fresh and salt
marshes declined by 69 percent and 29 percent , re s p e c t i v e l y,
between 1955 and 1979 (Alabama Department and Communi-
ty Affairs, Science, Te c h n o l o g y, and Energy Division, Coastal
P rograms Office, 1999). For these reasons, much of the
restoration planning focuses on creating and enhancing
m a r s h e s .

Threats
Habitat, residences, pro p e rty and business opportunities are
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being lost to subsidence and subsequent erosion. In addition to
loss of habitat stru c t u re, most plans express concern about lost
function caused by degraded water quality as a result of ru n o ff
and point sources of pollution, and changes in fre s h w a t e r
inflows. Habitat fragmentation has also been identified as a
c o n c e rn. 

A variety of factors have been identified as contributing to
habitat loss in the Central Gulf of Mexico subregion. Among
these are subsidence, erosion and direct alterations, such as
d redging and filling, changes to hydro l o g y, shoreline modifica-
tion, sand extraction, prop scarring, shoreline alteration and
disturbance from trawling. Key among these is the loss of sedi-
ment and nutrients to Louisiana marshes, resulting in the level-
ling of the Mississippi River. Invasive species, particularly her-
b i v o res such as nutria, also are responsible for loss of habitat. 

General habitat types including submerged aquatic vegetation,
e m e rgent vegetated wetlands, oyster reefs, shellfish beds and
c e rtain intertidal zones have been identified as areas of part i c u-
lar concern. Fisheries species most affected include bro w n
shrimp, white shrimp, blue crab, oysters, red drum, black dru m ,
speckled sea trout, gulf menhaden, southern flounder, larg e-
mouth bass and channel catfish. These habitats also support a
variety of migratory neotropical birds, waterfowl, shore bird s ,
wading birds and raptors, as well as threatened and endangere d
species such as the Florida yellow bat, American alligator, pip-
ing plover, Alabama red-bellied turtle, eastern indigo snake,
black bear and gopher tortoise. 

Restoration Plans 

Texas Coastal Management Plan (TCMP)
The TCMP was designed to meet the re q u i rements for part i c i-
pation in the federal Coastal Zone Management Program. The
TCMP coordinates state, local, and federal programs for the
management of Texas coastal re s o u rces. The plan is adminis-
t e red by the Coastal Coordination Council, which is charg e d
with adopting uniform goals and policies to guide decision-
making by all entities regulating or managing natural re s o u rc e
use within the Texas coastal area. Current areas of high priority
a re protecting wetlands, improving shoreline access and
a d d ressing impacts of nonpoint sources of pollution. 

Weeks Bay National Estuarine Research Reserve
The Weeks Bay National Estuarine Research Reserve was estab-
lished in Alabama in 1986 and currently encompasses 3,028
a c res of protected estuarine lands and waters. The re s e rve man-
agement plan was approved by NOAA in 1998. Import a n t
habitats that may be useful for investigation and as re f e re n c e

sites include upland forests, fresh and saltwater marshes, fore s t-
ed swamps, pitcher plant bogs and tidal flats. Restoration prior-
ities include restoring riparian buffers, shorelines, wetlands and
bottom lands. Restoration projects currently underway include
p r i o r- c o n v e rted wetland and riparian buffer restoration, pitcher
plant bog restoration, salt marsh restoration and pre s c r i b e d
b u rn i n g .

Galveston Bay Plan
The Galveston Bay Plan is undergoing its five-year re v i e w
p rocess. A five-year work plan is being generated that will
include action items in the areas of habitat protection, species
population protection, public health, freshwater inflow and bay
c i rculation, spills and dumping, shoreline management, water
and sediment quality, point and nonpoint sources of pollution,
re s e a rch, monitoring, and public participation and education.
Restoration, creation and protection of wetlands are identified
as top priorities for Galveston Bay.

The Galveston Bay Plan is administered by the Galveston Bay
E s t u a ry Program, a program of the Texas Natural Resourc e
C o n s e rvation Commission, in conjunction with the Galveston
Bay Council. The Council consists of re p resentatives of state,
federal and local natural re s o u rce agencies, the re s e a rch com-
m u n i t y, local governments, citizens and other Galveston Bay
s t a k e h o l d e r s .

The Texas Coastal Management Plan and the Galveston Bay
Plan are augmented by several state plans and programs. To
a d d ress priority issues, the Coastal Coordination Council over-
sees a TCMP grants program and a small business and individ-
ual permitting assistance program. Also under the TCMP, the
Texas General Land Office leases coastal lands to the Te x a s
Parks and Wildlife Department to manage as pre s e rves. This
Coastal Pre s e rve program is designed to protect unique coastal
a reas and fragile biological communities. Two of the four state-
designated coastal pre s e rves are in the Galveston Bay system:
A rmand Bayou and Christmas Bay.

Louisiana Coastal Resources Program
The Louisiana Coastal Resources Program is administered by
the Louisiana Department of Natural Resources. The pro g r a m
works with local parishes to design programs that resolve con-
flicting local uses of the coast. Programs include the Coastal
Use Permit Program and management of the Marsh Island
Refuge and the Louisiana Off s h o re Oil Port .

Mississippi Coastal Program
The Mississippi Coastal Program is administered by the state
D e p a rtment of Marine Resources. An advisory council of citi-



zen and industry re p resentatives makes recommendations to
the program, and a commission of citizen and industry re p re-
sentatives creates the pro g r a m ’s policies. The program manages
p o rt and beach special management areas based on separate
management plans for those are a s .

Grand Bay National Estuarine Research Reserve
The Grand Bay National Estuarine Research Reserve was estab-
lished in Mississippi in 1999 and currently encompasses 18,000
a c res of protected estuarine lands and waters. The re s e rve man-
agement plan was approved by NOAA in 1998. Import a n t
habitats that may be useful for investigation and as re f e re n c e
sites include wet pine savannah, coastal swamp habitats, estuar-
ine tidal marsh and shallow water open bay. Restoration priori-
ties include exotic species control, shoal and salt marsh re s t o r a-
tion, oyster reef restoration, reestablishment of flood water
flow and hydrological restoration, and prescribed burning in
wet pine savannah and pine flatwoods. Current re s t o r a t i o n
p rojects include prescribed burn i n g .

Alabama Coastal Area Management Plan
The Alabama Coastal Area Management Plan consists of com-
p rehensive management policies and guidance for the pro t e c-
tion and enhancement of the quality, quantity and viability of
coastal re s o u rces and the management and uses of those
re s o u rces. The plan was developed in response to the Coastal
Zone Management Act and is used by the Alabama Coastal
A rea Management Program to balance pre s e rvation, conserv a-
tion, enhancement and development of coastal re s o u rces while
p romoting a sustainable economy. The Alabama Coastal Are a
Management Program is a joint eff o rt of the Alabama Depart-
ment of Economic and Community Affairs, which has primary
responsibility for planning and policy development, and the
Alabama Department of Environmental Management, which
has primary responsibility for regulation and implementation of
policies and goals.

Barataria-Terrebonne Estuary Plan
The study area for the Barataria-Te rrebone National Estuary
P rogram includes the Barataria and Te rrebonne basins and por-
tions of the Mississippi and Atchafalaya rivers. The Barataria-
Te rrebonne Estuary Plan was developed in conjunction with
the state of Louisiana, and is being implemented by the
B a r a t a r i a - Te rrebone National Estuary Program and the
B a r a t a r i a - Te rrebonne Management Council, which consists of
state, federal and local re s o u rce agencies, as well as universities
and diverse stakeholders. The plan identifies seven priority
issues: hydrologic modifications, sediment reduction, habitat
loss, eutrophication, pathogen contamination, toxic substances,
and changes in living re s o u rces. The plan also contains action

items in the areas of coordinated planning and implementation,
ecological management, sustained recognition and citizen
involvement, and economic growth. 

Mobile Bay and Delta Comprehensive Conservation and
Management Plan (Draft)
A draft Comprehensive Conservation and Management Plan is
being finalized for Mobile Bay and Delta. The Mobile Bay
National Estuary Program has outlined the issues and action
items, which the plan will address in a document titled Our
Water Our Future. The document was developed in coord i n a-
tion with a management conference, six community-based
issue workgroups and a variety of re s e a rch entities. Priority
issues include water quality, physical and hydrologic modifica-
tions, habitat loss, living re s o u rces, human uses, and public
education and involvement.

Habitat Conservation Blueprint 
The Galveston Bay Foundation’s Habitat Conservation Blue-
print was developed with federal, state and local partners to
facilitate the habitat restoration and protection goals of the
Galveston Bay Plan. The Blueprint is an inventory of potential
restoration sites within the Galveston Bay system, and includes
i n f o rmation re g a rding potential strategies and re s o u rces. The
Blueprint will be implemented by the Galveston Bay Founda-
tion and other environmental organizations, re s o u rce agencies,
universities, local governments, private landowners, industry
re p resentatives, and other stakeholders.

Action Plan for Reducing, Mitigating, and Controlling
Hypoxia in the Northern Gulf of Mexico
Another example of an interagency water quality impro v e m e n t
e ff o rt that can be used to forw a rd restoration activities is the
Action Plan for Reducing, Mitigating and Controlling Hypoxia
in the Nort h e rn Gulf of Mexico. Federal agencies have joined
together in response to a serious threat that has been linked to
nutrient over-enrichment. Each summer in the Gulf of Mexico,
the oxygen levels near the bottom become too low to allow
most fish and crustaceans to live, resulting in an 8,000 square
mile “dead zone.” Concern about the dead zone is both envi-
ronmental and economic as approximately 40 percent of U.S.
fisheries landings come from this area. Research indicates that
the dead zone is caused by a combination of natural and
human influences, with the main driver being excess nutrients.
N i t rogen loads in the Mississippi Basin come from a variety of
s o u rces, but over half can be attributed to agriculture, primarily
ru n o ff of nitrate from fertilizers. 

To address this issue, federal agencies along with other stake-
holders have crafted an Action Plan for Reducing, Mitigating,
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and Controlling Hypoxia in the Nort h e rn Gulf of Mexico. The
Action Plan describes a national strategy to reduce the fre q u e n-
c y, duration, size and degree of oxygen depletion of the
hypoxic zone of the nort h e rn Gulf of Mexico. The plan is the
result of several years of study and discussion by the members
of the Mississippi River/Gulf of Mexico Watershed Nutrient
Task Force and many concerned officials and citizens who par-
ticipated in their deliberations. The primary approaches to
reduce hypoxia in the Gulf of Mexico outlined are to re d u c e
n i t rogen loads from watersheds to streams and rivers in the
basin and re s t o re and enhance denitrification and nitro g e n
retention within the basin. While the primary focus of this
strategy is reducing nitrogen loads to the nort h e rn Gulf, many
of the actions proposed in this plan also will achieve
b a s i n-wide improvements in surf a c e-water quality by re d u c i n g
p h o s p h o rous. Likewise, actions taken to address local water
quality problems in the basin often contribute to reductions in
n i t rogen loadings to the Gulf. 

Coast 2050: Toward a Sustainable Coastal Louisiana
P e rhaps the most all-encompassing restoration plan within the
Gulf region is Louisiana’s Coast 2050: To w a rd a Sustainable
Coastal Louisiana. This strategic plan for the survival of
L o u i s i a n a ’s coast and communities promotes restoration and
p rotection on a coast-wide basis, and recommends strategies
that work with natural forces such as the river, climate, and
tidal influences. The strategies included in the plan are expect-
ed to prevent the loss of 1,000 square miles of coastal habitat.

Coast 2050, which has been approved by all 20 of Louisiana’s
coastal parishes, involved federal, state and local entities,
landowners, environmentalists, scientists and other stakehold-
ers. Partners include the Louisiana Coastal Wetlands Conserv a-
tion and Restoration Task Force (U.S. Army Corps of Engi-
neers, National Marine Fisheries Service [NMFS], USFWS,
Natural Resources Conservation Service [NRCS], EPA, and the
O ffice of the Governor of Louisiana) and the Louisiana State
Wetlands Conservation and Restoration Authority (Office of
the Governor of Louisiana; the Louisiana Departments of Nat-
ural Resources, Tr a n s p o rtation and Development, Enviro n m e n-
tal Quality, and Wildlife and Fisheries; Louisiana Division of
Administration; and State Soil and Water Conservation Com-
mittee.) 

Louisiana Coastal Wetlands Restoration Plan and the
Coastal Wetlands Conservation and Restoration Plan
Coast 2050 builds on previous restoration planning eff o rts for
the Louisiana coast, including the Louisiana Coastal We t l a n d s
Restoration Plan and the Coastal Wetlands Conservation and
Restoration Plan. Coast 2050 also builds on the projects and

p a rtnerships developed under the Coastal Wetlands Planning,
P rotection and Restoration Act of 1990 (CWPPRA). CWPPRA
established a multi-agency task force that is responsible for
p rogram management and project selection based on re c o m-
mendations of the technical committee. The task force is com-
prised of NOAA Fisheries, Army Corps of Engineers, the U.S.
Fish and Wildlife Service, the Environmental Pro t e c t i o n
A g e n c y, the Natural Resources Conservation Service and the
Louisiana Govern o r’s Office. 

Since 1991, 99 CWPPRA projects have been authorized in
L o u i s i a n a ’s nine coastal basins. The projects are expected to
c reate, protect and re s t o re 75,000 acres of wetlands over the
next 20 years. Demonstration projects and feasibility studies
a re also part of CWPPRA. CWPPRA funds enabled a compre-
hensive approach to restoration by funding restoration, coord i-
nated planning and monitoring.

Citizens’ groups such as the Coalition to Restore Coastal
Louisiana, the Lake Pontchartrain Basin Foundation, the Acadi-
ana Bay Association and the Ve rmillion Rice Growers Associa-
tion have played a significant role in habitat restoration plan-
ning for Louisiana.

Plan Elements

Goals
Habitat goals for the central Gulf focus on the restoration of
p roductivity and diversity through the enhancement of habitat
s t ru c t u re and function. Examples of restoration goals for the
a rea include Galveston Bay’s target of restoring and/or conserv-
ing 24,000 acres of habitat by 2010, and Coast 2050’s overar-
ching goal to “sustain a coastal ecosystem that supports and
p rotects the environment, economy and culture of southern
Louisiana, and that contributes greatly to the economy and
well-being of the nation.” 

Many closely linked goals call for the protection, enhancement
or creation of lost habitats such as marshes, seagrasses, coastal
prairies, swamps, bay and lake shorelines, barrier islands and
critical land forms. Other goals address the causes of habitat
loss and degradation. These goals are designed to control inva-
sive species, ensure freshwater and sediment inflows, impro v e
water quality and re s t o re riparian buffer zones and barr i e r
islands. Still other goals focus on the restoration of goods and
s e rvices provided by estuarine habitats. In order to achieve one
set of goals—the restoration of goods and services provided by
estuarine habitats—actions aim to pre s e rve and enhance fish-
eries re s o u rces, such as maintenance of temporal and spatial
biodiversity; maintenance of exchange and interface to achieve



system linkages; and reduction of water and sediment toxicity.
Restoration of colonial bird nesting habitat, elimination of
dumping and debris, and control of shoreline erosion also are
examples of goals based on the re c o v e ry of habitat serv i c e s .

Methods
Within the central Gulf subregion, a variety of re s t o r a t i o n
methods have been suggested, developed and applied.
Although specific strategies are linked to particular habitats
and threats, most habitats can benefit from landowner initia-
tives, removal of debris, establishment of habitat corridors and
land use planning.

E rosion control and compensation methods include nonstru c-
tural shoreline stabilization, brush fences and breakwaters, art i-
ficial reefs, shoreline scraping and grading, and re b u i l d i n g
coastal ridges. Where subsidence has occurred or sedimenta-
tion patterns have been altered, techniques such as terr a c i n g ,
the beneficial use of dredged material, dedicated dredging for
wetland creation, induced deposition of sediment, and sedi-
ment diversion are recommended. 

The innovative marsh terracing project at Sabine National
Wildlife Refuge has served as a model for smaller projects in
Galveston Bay. Louisiana also is pioneering the large-scale use
of freshwater diversion as part of the Caern a rvan and Davis
Pond restoration projects. As part of its plan to deepen and
widen the Houston Ship Channel, the Port of Houston
Authority has consulted with re s o u rce agencies to cre a t e
marsh, nesting areas and oyster reef habitats.

Seagrasses have been transplanted using a variety of methods,
and there is interest in developing nursery capability. Methods
for revegetation include the use of either nursery or transplant
stock. Techniques for enhancing oyster reefs also are being
developed, mostly with use of supplemental culch or art i f i c i a l
substrate. Coastal prairie is often managed through the use of
p rescribed burns and the removal of invasive species.

Restoration of hydrologic conditions is often necessary and can
encompass, the diversion of fre s h w a t e r, management of pump
outfalls and removal of pipelines. To address water quality
issues, many plans suggest the creation of buffer zones, re d u c-
tion of septic tank and sewer overflows, implementation of best
management practices and improvement of unpaved roads. 

Elements of Success
Several common themes have been identified among the cen-
tral Gulf plans. Of the documents reviewed, nearly all re c o m-
mended the development of strong partnerships, involvement

of diverse stakeholders, and facilitation of coast-wide coopera-
tion. The integration of re s e a rch and the acquisition, interpre-
tation and application of information were also emphasized,
along with the use of predictive modeling. There seems to be a
consensus that restoration should be planned and implemented
at the watershed or ecosystem level. Also recommended is an
i n c rease in public support within the context of communities
and a tenfold increase in current funding levels.

Information Needs
I n t e rd i s c i p l i n a ry re s e a rch is recommended to: 
❖ Identify rare and threatened habitats;
❖ I m p rove understanding of stru c t u re and function of coastal

habitats; 
❖ I m p rove understanding of human impacts on habitat;
❖ I m p rove understanding of water and sediment processes and

interactions; 
❖ Develop innovative, practical techniques for habitat

enhancement, especially the design of stru c t u res and meth-
ods for managing hydro l o g y, and the development of tech-
niques and materials for marsh cre a t i o n ;

❖ Employ hydrologic studies to determine restoration needs
and strategies;

❖ Develop a regional monitoring program; and
❖ Assess current status and tre n d s .

EA ST E R N GU L F O F ME X I C O SU B R E G I O N

Description
The upper Gulf Coast of Florida, south to Anclote Key, defines
the eastern subregion. Moderate freshwater inflow, coarser sed-
iments and clearer water than is found in the central subre g i o n
s u p p o rts extensive seagrass habitat. Where the limestone bot-
tom is exposed, sponge and soft coral communities exist. In
addition, the subregion also supports salt marsh, fre s h w a t e r
marsh, oyster reef, open water, barrier islands, bayous, dune
lakes, forested wetlands, sand pine, pine flatwoods, scrub ham-
mock and hardwood hammock.

Habitat Issues

Status and Trends
T h e re is some indication that fisheries have been declining in
Pensacola Bay (Northwest Florida Water Management District,
1997). Throughout the subregion, fishery species such as blue
crab, shrimp, oysters and bay scallops, as well as finfish such as
redfish, flounder, mullet, menhaden, speckled sea trout and
l a rgemouth bass, are identified as key beneficiaries of habitat
restoration. Protected species of particular concern in the East-
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e rn Gulf region include pelicans, plovers, oyster catchers, skim-
mers, terns, raptors, alligators and river otters. 

Threats
Within the eastern Gulf, habitat is being lost, degraded, frag-
mented and threatened. Hydrologic alterations, invasive
species, dredging and filling have caused much of the habitat
loss within this subregion. Changing land uses, an increase in
the amount of polluted ru n o ff, point and nonpoint sources of
pollution, changes in freshwater inflow, and withdrawal of
g roundwater threaten estuarine habitats in the subre g i o n .

Restoration Plans

Florida Coastal Management Program
The Florida Coastal Management Program activities relate to
the protection, pre s e rvation and development of Florida’s natu-
ral, cultural and economic coastal re s o u rces. A network of 10
agencies implements the program, led by the Florida Depart-
ment of Community Affairs. A 15-member Govern o r’s Coastal
A d v i s o ry Committee advises the governor and the legislature
on coastal management issues and program implementation.
The Coastal Management Program implements 23 state
statutes related to coastal re s o u rces. 

Management Plan for the Apalachicola National Estuarine
Research Reserve
The Apalachicola National Estuarine Research Reserve was
established in Florida in 1979 and currently encompasses
246,766 acres of protected estuarine lands and waters. The
re s e rve management plan was approved by NOAA in 1998.
I m p o rtant habitats that may be useful for investigation and as
re f e rence sites include forested flood plains, fresh- and saltwa-
ter marshes, oyster bars and barrier islands. Restoration priori-
ties include restoring historic hydro l o g y, historic biological
communities and fire regimes. Current restoration pro j e c t s
include shoreline stabilization, Phragmites removal, marsh
restoration and prescribed burn i n g .

Surface Water Improvement and Management Plans
The Northwest Florida Water Management District has pre-
p a red Surface Water Improvement and Management Plans for
Pensacola Bay, St. Marks River and the Choctawatchee River
and Bay systems. These plans for comprehensive coord i n a t e d
watershed management describe the re s o u rces and issues of the
watershed, as well as the re s o u rce management activities of
various re s o u rce agencies. The plans also describe pro p o s e d
p rojects to address issues related to watershed management,
biological concerns, water quality and public aware n e s s .

Plan Elements

Goals
Restoration goals focus on the protection and restoration of
seagrasses, marshes and forests, and on the reduction of ru n o ff
and point source pollution. Maintenance of historic fre s h w a t e r
inflow and the protection of listed species also are priorities for
the eastern Gulf.

Methods
Shellfish restoration methods have involved enhancement of
oyster reefs, construction of artificial reefs and the transplanti-
ng of scallop. Improvements to stormwater and wastewater
management and treatment, landowner initiatives and imple-
mentation of best management practices for urban and agricul-
tural areas have been identified as techniques for impro v i n g
water quality. Seagrass planting and sediment detention have
been recommended for restoration of vegetated habitat.

Elements of Success
Consistent with other Gulf subregions, key elements for suc-
cessful restoration are: system-wide coordination, public educa-
tion and involvement, and incorporation of re s e a rch. 

Information Needs
Two re s e a rch priorities—mapping of existing natural re s o u rc e s
and long-term monitoring of existing and re s t o red habitat—
have been developed for the subre g i o n .

SO U T H E R N GU L F O F ME X I C O SU B R E G I O N

Description
The southern subregion encompasses the Gulf Coast of Florida
f rom south of Anclote Key to Cape Romano. The region is
characteristic of the West Indian ecological province. In addi-
tion to salt marsh and seagrass, the clear, shallow estuaries of
the southern Gulf also support extensive mangrove habitat.
Other key habitats are oyster reef, freshwater marsh, barr i e r
islands, swamp, salt pans, dry-zone scrub, pine flatwoods, oak
s c rub, scrub flatwoods and hammocks.

Habitat Issues

Status and Trends
D i rect loss of habitat has occurred as a result of ero s i o n ,
degraded water quality, and physical disturbance. Since 1870,
a p p roximately 80 percent of the seagrasses and 50 percent of
the salt marsh and mangrove habitat in Tampa Bay have been
lost (Tampa BayWatch, 1998). Erosion and degraded water



quality affect estuaries as a whole, as do changes to fre s h w a t e r
inflow and changing land use. Invasive species and hydro l o g i c
alteration are particularly damaging to marshes, and prop scar-
ring is a large problem in seagrass beds. In some cases, public
o v e ruse and misuse of natural areas also are leading to degrada-
tion. 

Threats
Plans emphasize the effects of habitat loss on fisheries species
such as mullet, blue crab, and stone crab. Several pro t e c t e d
species inhabit the southern Gulf subregion, including: We s t
Indian manatee, Atlantic loggerhead turtle, gopher tort o i s e ,
indigo snake, Florida panther and 16 species of threatened or
e n d a n g e red birds. These species are threatened by a variety of
habitat alterations. There also is a concern that habitat is
becoming fragmented and migration corridors are being
s e v e re d .

Restoration Plans

Florida Coastal Management Progra m (see Restoration Plans for
the Eastern Gulf of Mexico Subre g i o n ) .

Charlotte Harbor Comprehensive Conservation and Manage-
ment Plan (Draft)
The Charlotte Harbor National Estuary Program has complet-
ed a draft Comprehensive Conservation and Management Plan
for the greater Charlotte Harbor watershed, including the
Caloosahatchee River and Estero Bay watersheds, Lower Peace
and Myakka River watersheds, and the Upper Peace and
Myakka River watersheds. The plan identifies hydrologic alter-
ations, water quality degradation, and fish and wildlife habitat
loss as priority issues.

Charting the Course, the Comprehensive Conservation and
Management Plan for Tampa Bay
C h a rting the Course was produced by the Tampa Bay National
E s t u a ry Program in cooperation with local government and
agency partners. The document addresses seven priority issues:
degradation of water quality; impacts to living re s o u rces and
habitats; impacts associated with human uses of the estuary ;
agency coordination and response; community awareness; bay
c i rculation and flushing; and spills and contamination. Restora-
tion and protection of seagrasses is a key goal. The goal is to
re s t o re 12,350 acres and protect the Tampa Bay’s existing
25,600 acres of grass beds based on restoring the vital under-
water seagrass meadows to 1950s levels. This will largely be
achieved by controlling the bay’s nitrogen loading, although
other factors such as turbidity and water color, also influence
seagrass re g rowth. The goal includes restoring at least 100

a c res of low-salinity tidal stream habitat every five years for a
total increase over time of 1,800 acres, while pre s e rving exist-
ing salt marshes and mangro v e s .

Management Plan for the Rookery Bay National Estuarine
Research Reserve
The Rookery Bay National Estuarine Research Reserve was
established in Florida in 1978 and currently encompasses 9,400
a c res of protected estuarine lands and waters. The re s e rve man-
agement plan was approved by NOAA in 1998 and is curre n t l y
being revised. Important habitats that may be useful for investi-
gation and as re f e rence sites include tropical hardwood ham-
mocks, xeric scrub, pine flatwoods, saltwater marsh, man-
g roves, shallow bay waters and barrier islands. Restoration pri-
orities include hydrologic restoration and native community
restoration. Current restoration projects include hydro l o g i c a l
restoration through roadbed removal and GeoWeb installation,
invasive plant control, mangrove restoration and pre s c r i b e d
b u rn i n g .

Southwest Florida Conservation Corridor Tampa Bay
Watershed
This framework document is designed to provide a part n e r s h i p
vehicle to synchronize comprehensive planning eff o rts by a
host of independent partners. Designed to be a “living docu-
ment,” it will provide a template for developing strategies and
priorities through time and allow for new opportunities for fed-
eral, state and regional governments to work together with
local governments and the private sector to explore and devel-
op innovative conservation, restoration and pre s e rvation pro-
grams. Furt h e r, it will allow funding requests to be stre a m l i n e d
as monies become available for acquisition and restoration at
the local, state and federal levels. Under the guidance of the
Agency on Bay Management (ABM), this document is the
result of a unified planning eff o rt with state and federal agen-
cies, local governments, private landowners, and nongovern-
mental organizations and businesses (Southwest Florida Con-
s e rvation Corridor planning document, 2001). 

Land Management Plan for the Estero Bay State 
Buffer Preserve
The Land Management Plan for the Estero Bay State Buff e r
P re s e rve has been pre p a red by the Bureau of Coastal and
Aquatic Managed Areas in the Florida Department of Enviro n-
mental Pro t e c t i o n ’s Division of Marine Resources. The docu-
ment describes the re s o u rces associated with the pre s e rve, as
well as proposed management activities and the roles of man-
aging agencies, the public and local government in manage-
ment of the area. The plan identifies the following re s t o r a t i o n
goals: assess natural re s o u rces and restoration needs, establish
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and post presence boundaries, manage invasive plant species,
manage ecosystems with prescribed burns, and control damage
by feral hogs.

Tampa BayWatch and other citizens’ groups have been very
active in the implementation of community-based re s t o r a t i o n
p rojects. Tampa BayWatch has published the results of several
workshops that identify restoration sites and re s o u rces, as well
as proposed project selection criteria. The Tampa Surf a c e
Water Improvement and Management Department has also
p re p a red a five-year plan that includes potential re s t o r a t i o n
sites. 

Plan Elements

Goals
Restoration goals focus on enhancing hydro l o g y, water quality,
and habitats such as seagrass, salt marsh, oyster reefs, fre s h w a-
ter marsh, native uplands and mud flats. Ecological function
will be re s t o red through establishment of buffer zones aro u n d
sensitive areas and restoration of freshwater inflow. Also
planned are activities that will control invasive species popula-
tions and assist with the re c o v e ry of protected species popula-
t i o n s .

Methods
For pre s e rve areas, techniques as simple as posting boundaries
have been identified. Prescribed burns and removal of trash

and invasive species have been recommended for marshes and
uplands. The conservation of flyways has also been identified
as essential.

Elements of Success
Restoration planners in the southern Gulf subregion have
shown strong support for public education and involvement;
cooperation of federal, state and local agencies with other
o rganizations; science-based adaptive management; coord i n a-
tion of regional maps and databases; and partnerships among
universities, re s o u rce agencies and re s e a rch institutions. Also
noted as an essential element of successful restoration was the
ability to balance human use and sensitive are a s .

Information Needs
Several types of information were determined to be necessary
for successful restoration in the subregion, including: 
❖ assessment of management strategies for listed species;
❖ e ffectiveness of control techniques for invasive species;
❖ f reshwater inflow needs;
❖ existing re s o u rces (inventory and status of existing

re s o u rc e s ) ;
❖ the carrying capacity of sensitive habitats relative to public

use and mosquito control methods; and 
❖ GIS-based information about habitat distribution, topogra-

p h y, hydro l o g y, and biological and cultural re s o u rc e s .
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